For a function f: R -> R, which (if any) of the
following is a correct definition that f is
continuous at x ?

a. Forall e >0 there exists d > 0 so that
f(x) - f(y)] < e implies |x-y| <d. <}

b. For all e >0 there exists d > 0 so that

x - y| < e implies |f(x) - f(y)| < d.
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c. There exists e > 0 so that for all d > 0,
|f(x) - f(y)| < e implies |x-y|<d.

d. There exists e > 0 so that for all d > 0,
|x - y| <e implies [f(x) - f(y)| < d. 2_

Which (if any) of the following informal
definitions expresses the property that f is
continuous?

a. Whenever x isclosetoy, then f(x) is

close to f(y) . /
b. Whenever f(x) is close to f(y), then x
is close to y . Y/
c. f has no jumps. v

Why, in mathematics, do we take the
definition that we do, rather than something
more intuitive?

~Because we are. perverse.  — Broouse —
How do you get to learn the definition of
continuity?
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Chapter 1: Metric spaces Distance functions.

Deflnltlon let A £Lq set. A
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iv) d(a, d(b,a) for all a, b in A.
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Examples. 1. The “usual metric’ on RAn.
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2. The discrete metric
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Activity: Worksheet 2, numbers 1 and 2.
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Continuity <A, O{A >

Definition. Let (A,d_A), (B,d_B) be metric spaces.

A function f: A ->B is continuous at x in A if
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Definition. Given e >0 the open ball B_e(x
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A subset U of A is open if
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Worksheet 2 qn. 7 Let R have the usual metric,

let (A,d) have the discrete metric. Show
a. All functions f: A -> R are continuous,
b. There is no injective continuous f: R ->A.
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The above is correct, but proves something
stronger than what is needed.

Because there exists d>0 so that |x-y|<d
implies f(x) = f(y), this immediately implies
that f is notinjective. This is sufficient to do
this problem.



